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Abstract 
Despite a wealth of research finding that adolescents who carry handguns are involved in risky 
behaviors, there has been little exploration into the heterogeneity of this behavior.  Using a 
pooled sample of 12 to 17 year olds from the National Study on Drug Use and Health who report 
past-year handgun carrying (N =7,872) this study identified four subgroups of handgun carriers: 
Low risk (N=3,831, 47.93%), substance users (N= 1,591, 20.16%), fighters (N= 1,430, 19.40%), 
and severe externalizers (N= 1,020, 12.51%). These subgroups differed on demographic, 
behavioral, and psychosocial characteristics. Findings are discussed in light of prevention and 
focused deterrence.         
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HANDGUN CARRYING YOUTH IN USA 
One of the leading causes of mortality among youth in the United States is deaths 
stemming from firearms (Centers for Disease Control and Prevention, 2015).  Research has 
shown that the carrying of handguns increases the likelihood that disputes will escalate into 
lethal outcomes (Blumstein, 2002; Braga, 2012; DeLisi, Piquero, & Cardwell, 2014; Farrington, 
Loeber, Stallings, & Homish, 2012; Reich, Culross, & Behrman, 2002).  As such, handgun 
carrying represents both a serious public health and criminal justice policy concern ( Barry et al., 
2015; Braga, 2012; Fowler, Dahlberg, Haileyesus, & Annest, 2015;  Kleck, 2005, 2015; Siegel et 
al., 2014; Wintemute, 2015a, 2015b).  Given the human and economics costs of handgun 
carrying by adolescents (Wickramasekera et al., 2015), a deeper awareness of this phenomenon 
can inform policy and prevention efforts targeting youth violence.   
Adolescents are prohibited from carrying handguns in most states unless under direct 
supervision by parents or guardians. Despite these laws, research has revealed that adolescents 
continue to have relatively easy access to handguns with delinquent youth more likely to carry 
handguns than non-delinquent youth (Brown, 2004).  Availability of handguns seems to vary 
geographically, presumably in communities where youth perceive the situational need to possess 
handguns as an instrument for self-protection or planned aggression (Baskin & Sommers, 2014; 
Brennan & Moore, 2009; Sevigny & Allen, 2015; Vaughn, Howard, & Harper-Chang, 2006). 
Males are substantially more likely to carry handguns than females (Pickett et al., 2005; Vaughn, 
Perron, Abdon, Olate, & Wu, 2012). Several externalizing spectrum behaviors are associated 
with handgun carrying including alcohol, marijuana or other drug use, selling drugs, aggression, 
fighting, and gang affiliation and peer misbehavior (Braga, 2012; Doherty & Ensminger, 2014; 
Durant et al., 1999; Kulig, Valentine, Griffith, & Ruthazer, 1998; Lizotte, Krohn, Howell, Tobin, 
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& Howard, 2000; Wilkinson & Fagan, 2001; Vaughn, Howard, & Harper-Chang, 2006; Vaughn 
et al., 2012).   
The aforementioned behavioral correlates identified in prior research on handgun 
carrying are consistent with several general theoretical explanations of externalizing behavior 
that emphasize deficits in impulse control. For example, whether we are invoking self-control as 
in the case of Gottfredson and Hirschi (1990), neuropsychological deficits serving to inhibit 
executive governance (Moffitt, 1993) or low effortful control as a central feature of a 
temperament based theory of crime and criminal justice (DeLisi & Vaughn, 2014) the (in)ability 
of youth to adequately regulate their impulses are associated with a wide swath of problem 
behaviors including handgun carrying.  However, research has found that latent subgroups can 
be identified along the externalizing spectrum (e.g., Vaughn, DeLisi, Salas-Wright, & Maynard, 
2014) that are somewhat unique from one another and not merely a severity –based gradient. 
This research suggests that a diverse latent structure can also to be found among youth who carry 
handguns.    
Although much has been learned about  handgun carrying among adolescents generally, 
there has been little analysis into its heterogeneity.  In short, it is often assumed that one “type” 
of adolescent is involved in handgun carrying. Despite substantial research finding that 
adolescents carry handguns for self-protection and that these youth are often residing in 
dangerous urban environments (Fagan & Wilkinson, 1998), studies have also found that 
suburban and rural adolescents also carry handguns (Connell, Barbieri, & Reingle-Gonzalez, 
2015; Sheley & Brewer, 1995; Kingery, Pruitt, & Heuberger, 1996) suggesting that there may be 
multiple reasons and types of youth who carry handguns.  Specifically, Sheley and Brewer 
(1995) found that risky or dangerous environments were not linked to carrying handguns among 
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suburban youth.  Cook and Ludwig (2004) found wide variations in gun carrying with higher 
rates of carrying tied to local robbery rates. Also, recent research into the effects of gun laws on 
handgun carrying, indicating that more restrictive laws are associated with reduced carrying by 
adolescents, shows wide variation in state laws (Xuan & Hemenway, 2015). Moreover, 
investigations on other high risk phenomena such as drug selling has also found substantial 
heterogeneity as evidenced by the identification of markedly discrete subgroups of adolescents 
who sell drugs (Shook, Vaughn, & Salas-Wright, 2013).  Thus, multiple line of inquiry suggest 
there are good reasons to believe that adolescents who carry handguns in the U.S. are more 
varied than what is typically portrayed in the research literature.  
 
Study aim 
Accumulated research on handgun carrying during adolescence has tended to assume 
adolescents who carry handguns are a homogenous lot. In addition, extant research has perhaps 
relied too heavily on enriched high-risk samples or samples from disadvantaged communities, 
thereby limiting the understanding of the entirety of handgun carrying among adolescents more 
generally. Our study aim is to explore and specify the heterogeneity among adolescents who 
report handgun carrying in the past year using finite mixture modeling techniques.  As 
previously mentioned, most quantitative investigations of handgun carrying among adolescents 
compare handgun carriers to non-carriers and do not examine or delineate how adolescents who 
carry handguns vary. We employ  data from the long-running National Survey on Drug Use and 
Health (NSDUH), a nationally representative study focused on substance use and related 
behaviors. Data are pooled from respondents aged 12-17 who participated in the NSDUH from 
2002-2013 producing a uniquely large sample of 7,872 adolescents who reported carrying a 
handgun in the 12 months prior to their interview.  This unique sample allows us to address the 
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gap in specifying heterogeneity from a generalizable data source. Further, the nature of this 
sample allows us to examine the prevalence of arrests among handgun carrying youth in 
conjunction with a host of psychosocial covariates.  
 
Method 
Sample and Procedures 
Study findings are based on pooled, cross-sectional data collected annually as part of the 
National Survey on Drug Use and Health (NSDUH) between 2002 and 2013.  The NSDUH 
provides population estimates for substance use and risk behavior in the U.S. general population 
aged 12 years and older. It utilizes multistage area probability sampling methods to select a 
representative sample of the U.S. civilian, non-institutionalized population. Multistage sampling 
designs are commonly used in nationally representative, epidemiological studies. These methods 
are used because interviewing all participants is not feasible, so larger units are the first stage 
selected from which subsequent levels of strata are partitioned until individuals from households 
are selected. In the NSDUH, all 50 states and the District of Columbia were employed.  
To improve the precision of drug use estimates, adolescents aged 12 to 17 years were 
oversampled. NSDUH estimates are based on survey data rather than on complete data for the 
entire U.S. population – as such, the use of sample design and person-level weight variables is 
necessary to produce unbiased estimates. Sample design (VESTR [variance estimation stratum] 
and VEREP [variance estimation replicate within stratum]) and person-level weight 
(ANALWT_C) variables are provided for each cross-section of the NSDUH data. Study 
participants include household residents; residents of shelters, rooming houses, and group 
homes; residents of Alaska and Hawaii; and civilians residing on military bases. Between 2002 
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and 2013, a total of 668,012 respondents completed the NSDUH survey; however, the current 
study restricted analyses to respondents between the ages of 12 and 17 that reported having 
carried a handgun or more times during the previous 12 months (n = 7,872).   
NSDUH study participants were interviewed in private at their places of residence. 
Potential participants were assured that their names would not be recorded and that their 
responses would be kept strictly confidential. Participants were paid thirty dollars for their 
participation. The NSDUH interview utilizes a computer-assisted interviewing (CAI) 
methodology to increase the likelihood of valid respondent reports of tobacco, alcohol, and illicit 
drug use behaviors (SAMHSA, 2014). The CAI methodology includes a combination of 
computer-assisted personal interviewing (CAPI) and audio computer-assisted self-interviewing 
(ACASI) methodologies. Potential participants were assured that their names would not be 
recorded and that their responses would be kept strictly confidential. A more detailed description 
of the NSDUH design and procedures is available elsewhere (SAMHSA, 2014).    
Measures  
 Handgun Carrying.  Respondents were classified as handgun carrying youth (0 = no, 1 
= yes) on the basis of the following question: “During the past 12 months, how many times have 
you carried a handgun?”  Response options included: 0 times, 1 or 2 times, 3 to 5 times, 6 to 9 
times, or 10 or more times. Only participants reporting one or more instances of handgun 
carrying were included in the analytic sample. 
 Indicator Variables. Ten measures of externalizing behavior were selected as indicator 
variables for the latent modeling. The indicator variables utilized in the current study are 
described below in greater detail. 
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Substance Use. With respect to substance use, youth were asked to recall the number of 
days that they used alcohol, marijuana or cannabis, cocaine/crack, hallucinogens, inhalants, and 
stimulants over the previous 365 days. For each of these substances, the response options 
provided in the NSDUH codebook were as follows: 0 days, 1 to 11 days, 12-49 days, 50-99 days, 
and 100 or more days.  
Violence and Delinquency. In terms of violence and delinquency, youth were asked to 
report the number of times they were involved in the following: fight (“got into serious fight at 
school or work”), group fight (“a group of your friends fought against another group”), violent 
attack (“attacked someone with the intent to seriously injure them”), drug selling (“sold illegal 
drugs”), theft (“stole or tried to steal anything worth more than $50”). Response options for the 
violent and delinquent behaviors followed the same pattern as that of handgun carrying (i.e., 0 
times, 1 or 2 times, 3 to 5 times, 6 to 9 times, or 10 or more times).  
 Intrapersonal/Ecodevelopmental Factors. We examined intrapersonal and 
ecodevelopmental variables related to risk propensity, parental relationships, and positive school 
engagement. Detailed information, including the variable prompts, response options, and 
corresponding coding structure, is provided in Table 3.  Consistent with previous NSDUH-based 
studies, the response options for each of these items were dichotomized so as to enhance the 
interpretability of results (DeLisi, Vaughn, & Salas-Wright, 2015; Salas-Wright, Vaughn, 
Schwartz, & Córdova, 2015). 
 Arrest History. Youth were also asked about their lifetime and past year arrest history. 
Specifically, youth were asked: “Not counting minor traffic violations, have you ever been 
arrested and booked for breaking the law?” Youth who reported lifetime arrest history were also 
asked about incidences of arrest in the previous year. 
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  Sociodemographic Factors.  Several sociodemographic variables were also included as 
indicator covariates in the latent modeling and control variables in the multinomial regression 
models. These include: age (range = 12-17), gender (female, male), race/ethnicity (non-Hispanic 
white, African-American, Other [i.e., American Indian/Alaska native, Asian, persons reporting 
more than one race], and Hispanic), total annual family income (less than $20,000; $20,000-
$49,999; $50,000-$74,999; $75,000 or greater), and father in the household (no, yes). We also 
conducted supplementary analyses regarding urbanicity (metropolitan, nonmetropolitan area) 
with youth who completed the survey between 2007 and 2013.   
Statistical Analyses   
Latent profile analysis (LPA) and multinomial regression analyses were executed in 
successive steps to identify and, in turn, validate latent subgroups of handgun carrying youth.  
LPA is a latent modeling approach designed to assign individual cases to their most likely latent 
subgroups on the basis of observed data (McLachlan & Peel, 2000).  Multinomial regression is a 
statistical procedure designed for nominal outcomes that contain categories that can be assumed 
to be unordered (Long & Freese, 2006). Beginning with the LCA, a sequence of latent profile 
models were identified between 1 and 5 classes using Latent GOLD® 5.0 (Vermunt & 
Magidson, 2013) software.  Five statistical criteria were used to identify the best fitting model:  
Log Likelihood, Bayesian Information Criterion (BIC), Akaike’s Information Criterion (AIC), 
Consistent Akaike’s Information Criterion (CAIC), and entropy.  Lower BIC, AIC, and CAIC 
values and higher log likelihood values reflect better model fit (Celeux & Soromenho, 1996).  
Entropy is a measure of classification certainty with greater values (ranging from 0.00 to 1.00) 
reflecting greater accuracy in classification. While these quantitative criterions are essential in 
the determination of the number of latent classes, researchers should also consider parsimony 
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and the substantive interpretability of the solutions in the selection of the final model (Jung & 
Wickrama, 2008). 
After identifying latent subgroups and assigning subjects to classes on the basis of the 
probability of membership, multinomial regression was used to predict class membership.  As is 
typically practiced, the class containing the greatest number of respondents was identified as the 
default reference category. Using multinomial regression, relative risk ratios and corresponding 
95% confidence intervals were estimated.  Relative risk ratios refer to the likelihood of 
membership in one particular class versus a specified reference class and are interpretably akin to 
odds ratios (Zhang & Yu, 1998).  Statistical procedures involving multinomial regression models 
were conducted using Stata 14.1MP survey data functions (StataCorp, 2015).   
Treating class membership as a discrete variable that can be used in a separate analysis is 
a popular approach (see Kendler, Ohlsson, Sundquist, & Sundquist, 2013; Sullivan, Kessler, & 
Kendler, 1998; Vaughn et al., 2011). However, one potential disadvantage of this approach is 
that it can yield downward biased estimates in examining the association between class 
membership and additional variables of interest (see Bolck, Croon, & Hagenaars, 2004). An 
alternative approach is a “three-step approach” that aims to preserve classification uncertainty by 
means of estimating and correcting classification errors (Vermunt, 2010).  Both approaches are 
widely used and typically produce comparable results; however, the latter approach is considered 
to be more conservative. As such, we conducted a sensitivity analysis using Latent Gold’s 
“Step3” approach in order to provide an additional check on our findings.   
Results 
Identification of Latent Classes 
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Our assessment of the fit indices and conceptual clarity of the latent modeling led to the 
selection of a four class solution as the optimal modeling of data. Descriptive labels were applied 
to each of the four latent classes in order to highlight the distinguishing characteristics of class 
members with respect to involvement in externalizing behavior. Classes were identified as Low 
Risk (n = 3831; 47.93%), Alcohol and Marijuana Users (n = 1591; 20.16%), Fighters (n = 1430; 
19.40%), and the Severe Subset (n = 1020; 12.51%). While we ultimately selected a four class 
solution, we also carefully examined the three and five class modeling of the data. The discarded 
three class solution identified “Low Risk” and “Severe Subset” classes that were highly similar 
in terms of proportional size and frequency of youth involvement in externalizing behaviors. 
However, the discarded three class solution failed to distinguish between the “Fighters” and 
“Alcohol and Marijuana Users” classes as these two clusters were collapsed into a singular latent 
subgroup.  The discarded five class solution included the addition of a class that parsed the 
“Alcohol and Marijuana Users” class into two subgroups that included youth with varying levels 
of involvement in violence and delinquency. While potentially of interest, our assessment was 
that the accelerated flattening of the log likelihood, BIC, AIC, and CAIC suggest that the 
addition of a fifth class would not be parsimonious (see Table 1). 
*** INSERT TABLE 1 ABOUT HERE *** 
Figure 1 provides detailed information as to the involvement in externalizing behavior 
among youth in the four latent behavioral subgroups.  The Low Risk (Class 1) are characterized 
by universally low levels of substance use, violence, and delinquency. Notably, the Low Risk 
class is the largest of all latent classes, accounting for roughly 50% of all youth reporting one or 
more instances of handgun carrying. Youth in the Alcohol and Marijuana Users (Class 2) report 
alcohol and marijuana use (between 12-49 and 50-99 days of use) in conjunction with very 
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infrequent use of other drugs (i.e., cocaine/crack, hallucinogens, inhalants, stimulants), and 
limited involvement  in violence and delinquency (~1-2 times or less). Youth in the Fighters 
(Class 3) are characterized most notably by serious and group fighting (~3-5 times) in 
combination with involvement in violent attacks, drug selling, and theft (~1-2 times). With the 
exception of alcohol use (~1-11 days), the members of the Fighters class report minimal use of 
marijuana and other drugs. Finally, we identified a Severe Subset (Class 4) of youth 
characterized by recurrent alcohol and marijuana use (~50-99 days), some use of other drugs 
(~1-11 days), and involvement in all violent and illegal behaviors examined (~3-5 times).  
*** INSERT FIGURE 1 ABOUT HERE *** 
Sociodemographic Characteristics of Latent Subgroups 
 Table 2 presents the sociodemographic characteristics of the four latent classes.  The 
Abstainers (Class 1) stand out as sociodemographically distinct on the number of accounts. 
Specifically, members of the Low Risk class are—compared to other youth reporting handgun 
carrying—disproportionately more likely to be non-Hispanic white (74.77%), reside in 
households earnings $50,000 per year or more (59.56%), report having a father in household 
(79.69%), and reside in a nonmetropolitan area (27.86%).  Members of the Alcohol and 
Marijuana Users class (Class 2) have the highest proportion of youth ages 15 to 17 (84.70%) and 
the highest proportion of African-American youth (29.29%). The Fighters (Class 3) class stands 
out as having the highest proportion of youth ages 12 to 14 (51.3%), a disproportionately 
elevated proportion of African-American youth (26.15%), and the highest proportion of youth 
residing in households earning $20,000 or less per year (31.22%). Finally, the Severe Subset 
(Class 4) class is characterized by a slightly elevated proportion of female respondents (22.63%) 
and the lowest proportion of youth residing in nonmetropolitan areas (14.07%). 
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*** INSERT TABLE 2 ABOUT HERE *** 
Intrapersonal/Ecodevelopmental Characteristics of Latent Subgroups 
 Table 3 displays the survey adjusted prevalence estimates and risk ratios (with the Low 
Risk [Class 1] specified as the reference group) for the intrapersonal and eco-developmental 
characteristics of handgun carrying youth across the four latent subgroups. Compared to youth in 
the reference group, youth in Classes 2-4 are significantly more likely to report greater risk 
propensity, greater parental conflict, and lower levels of positive school engagement. Notably, 
we see markedly elevated levels of risk propensity and negative attitudes toward school among 
members of the Severe Subset (Class 4) as evidenced by larger relative risk ratios and confidence 
intervals that do not (or only slightly) overlap with those of the other latent subgroups. We also 
found that members of the Alcohol and Marijuana Users (Class 2) and Severe Subset (Class 4) 
classes were significantly more likely to report infrequent parental limit setting with respect to 
staying out with friends. Members of the Fighters (Class 3) class were the only group that was 
significantly more likely than youth in the reference class to report having not attended school in 
the past 12 months. This finding is noteworthy given that more than half of youth in this class 
(51.38%) are between the ages of 12 and 14.  
 Sensitivity analyses using adjusted proportional assignment point to a highly consistent 
pattern of results in terms of the size and significance of associations. In fact, the 95% 
confidence intervals using the modal and proportional assignment approaches were overlapping 
for all associations examined. However, three differences were identified between the 
modal/proportional approaches with respect to the significance of the association between class 
membership and intrapersonal/ecodevelopmental factors. Namely, in using adjusted proportional 
assignment, the difference in parental conflict between the reference group and members of the 
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Alcohol and Marijuana Users (Class 2) ceased to be significant as did the difference in 
enjoyment of “doing things that are a little dangerous” between the Fighters (Class 3) and the 
reference class. Results of the adjusted proportional assignment also identified one association 
that was not significant using modal assignment; that is, members of the Severe Subset (Class 4) 
were significantly more likely than members of the reference class to report having not attended 
school in the previous 12 months (RR = 1.61, 95% CI = 1.10-2.34).  
*** INSERT TABLE 3 ABOUT HERE *** 
Frequency of Handgun Carrying and Arrest History 
 Figures 2 and 3 display information regarding the frequency of handgun carrying and 
arrest history among handgun carrying youth across the four latent classes. Supplementary 
multinomial regression analyses revealed no significant differences with respect to the frequency 
of handgun carrying among youth in Classes 1-3; however, youth in the Severe Subset (Class 4) 
were found—controlling for sociodemographic factors—to report more frequent carrying 
compared to the Low Risk (Class 1: RR =  1.45, 95% CI = 1.33-1.57), Alcohol and Marijuana 
Users (Class 2: RR = 1.49, 95% CI = 1.34-1.65), and Fighters (Class 3: RR = 1.36, 95% CI = 
1.22-1.52) classes. We also found differences with respect to lifetime and past year arrest history 
with significant differences observed for both outcomes when contrasting Classes 2-4 with the 
reference class (Low Risk, Class 1). Specifying the Severe Subset (Class 4) as the reference class 
also revealed robust differences in terms of lifetime and past year arrest risk between youth in 
this class, and youth in Classes 1-3.  
*** INSERT FIGURE 2 ABOUT HERE *** 
*** INSERT FIGURE 3 ABOUT HERE *** 
Sensitivity Analysis: Examining Urbanicity 
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 The variable (i.e., “COUTYP2”) that allows for the classification of youth residing in 
rural versus urban areas—based on the classification of respondents counties as metropolitan or 
nonmetropolitan (see SAHMSA, 2014)—was not available prior to 2007.  Rather than exclude 
data collected between 2002 and 2006 from the analytic sample, we elected to conduct the finite 
mixture modeling and regression analyses without using urbanicity as an indicator covariate/ 
control variable. However, due to the potential importance of this construct, we carried out 
supplementary analyses in which we conducted the latent profile analysis exclusively with data 
collected between 2007 and 2013 and included urbanicity as an indicator covariate. We also ran 
supplementary analyses in which we included urbanicity as a control variable in the multinomial 
logistic regression analyses.  Results from our sensitivity analyses yielded a four class solution 
that was highly consistent with our primary analysis and suggest minimal differences with 
respect to the results for the regression models. Moreover, we note that the proportion of youth 
classified into nonmetropolitan areas was similar for both the primary and supplementary latent 
profile analyses. Simply, our supplementary analyses suggest that the exclusion of urbanicity as 
an indicator covariate and control variable did not impact study findings. 
 
Discussion 
We sought to uncover latent subtypes of adolescents who report handgun carrying from 
2002-2013. We found evidence of four unique subtypes. Nearly half of the handgun carrying 
youth could be considered low risk subtype based on interpersonal and eco-developmental 
characteristics. However, the other three subtypes were of greater concern but yet still varied in 
unique ways. Demographically, these three subtypes were more likely to be male, 
disproportionately African-American and Hispanic except for the severe subtype, which was not 
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disproportionately African-American, and from lower income households. Interestingly, 
frequency of handgun carrying was similar among the low risk, alcohol and marijuana users, and 
fighters. The severe subset distinguished themselves by their frequency of carrying handguns 10 
or more times in the past year. Importantly, the higher levels of handgun carrying reported by the 
severe subset were also linked to a substantially greater level of risk propensity, arguing with 
parents, and negative feelings about going to school.  Arrest histories validated these 
observations about the identified subtypes. The low risk subgroup had overwhelmingly never 
been arrested while the alcohol and marijuana users and fighters were substantially more likely 
to be arrested in the low risk subtype. Again, consistent with the aforementioned findings 
approximately half of the severe subset reported being arrested last year.   
This study contributes to the literature in two important ways. First, the scope of the 
sample and ability to adequately parse discrete subtypes provides a starting point for better 
understanding the diversity of handgun carrying adolescents. Second, the present study suggests 
that future research using large samples of handgun carrying should explore, or at least not 
assume, these youth fit one type of profile. Many youth who report carrying a handgun at one 
time in the past year appear to be at low risk. Our findings suggest that frequency of handgun 
carrying (ie. ten or more times) may be an important designation of youth possessing multiple 
risk factors. In the prevention and intervention literatures, there are universal, selective, and 
indicated approaches, and the current findings reveal heterogeneous gun carrying that can fit into 
each of these niches.   
The heterogeneity of gun carrying among adolescents in the current study comports with 
research which has similarly shown heterogeneity in drug markets. For instance, Sevigny and 
Allen (2015) utilized data from a national sample of offenders selected from the 2004 Survey of 
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Inmates in State and Federal Correctional Facilities and found that stable drug markets where 
primarily one substance was sold were less violent and volatile than drug markets that were 
emerging, expanding, or characterized by the presence of multiple substances. While both of 
these drug market environments involve offenders who carry firearms, the latter context was 
significantly more volatile and poised for lethal confrontations than the former context. Taken 
together, heterogeneity matters tremendously when deciding how best to allocate enforcement 
resources to prevent lethal youth violence.        
Study findings suggest not only different etiologies but also possibly invite different 
prevention and intervention strategies. Convergent with other studies that have identified severe 
subgroups (Barnes, 2014; Tracy, Wolfgang, & Figlio, 1990; Vaughn, DeLisi, Gunter, Fu, 
Beaver, Perron, & Howard, 2011; Vaughn, DeLisi, Salas-Wright, & Maynard, 2014), the present 
study also found asymmetry in antisocial behavior as exemplified by the severe subtype of 
adolescent handgun carriers.  While we identified parental and other eco-developmental risks 
associated with this subtype, it seems reasonable that these youth may possess atypical etiologies 
for their behavior that are composed of psychobiological risk factors possibly involving genetic 
vulnerability.  Two studies have found such an association. Beaver and colleagues (2010) found 
that male adolescents who carried the low activity monoamine oxidase A (MAOA) gene were 
more likely to join a gang and while in the gang more likely to use a weapon. In a second study, 
Connolly and Beaver (2015) revealed that genetic factors and the nonshared environment such as 
a peer pathway explained the covariation between handgun carrying and gang membership. 
Although these studies should be considered preliminary, they do suggest a biosocial role for 
understanding handgun carrying. This perspective can also be integrated with views such as the 
drug-gun diffusion hypothesis which states that youth involvement in dangerous illegal drug 
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markets are the likely cause of handgun carrying and gun-related violence due to the need for 
self-protection and dispute resolution (Blumstein & Wallman, 2000). The severe subset with its 
high prevalence of drug selling fits this viewpoint.  
Policy and prevention 
 The optimal destination of any public health and crime policy is prevention (Rocque, 
Welsh, & Raine, 2012; Welsh & Farrington, 2012). Given the correlates associated with the 
severe subtype the problem clearly extends beyond just carrying of the handgun. This raises the 
issue of using universal or targeted strategies. With respect to the universal, these adolescents 
require specific evidence-informed preventive services focused on conduct problems. As noted 
by Greenwood (2006) hundreds of millions of dollars is spent on delinquency prevention, yet 
much of this spending is unguided by research findings. Lochman (1995) reported that early 
screening of externalizing behavior problems could be predicted up to one year later; however, 
classification inaccuracies that resulted in both false positives and false negatives occurred.  
Assuming its availability, another major hurdle is engaging caregivers in scientifically-validated 
prevention. Numerous interventions for conduct problems have been studied. In fact, a synthesis 
of 26 meta-analytic studies comprised of nearly 2000 individual studies, revealed an overall 
positive effect (d = 0.43) but with significant variation across studies (Litschge, Vaughn, and 
McCrea, 2010). For example, these researchers found that the mean effect size for cognitive-
behavioral type treatments was 0.49 but the dispersion around this effect size ranged from 0.04 
to 1.10. Findings on parent training interventions for externalizing behavior have found evidence 
of effectiveness but with less variation (Maughan, Christensen, Jenson, Olympia, & Clark, 
2005). Other reviews of parent training interventions have identified similar beneficial effects 
(e.g., Piquero, Farrington, Welsh, Tremblay, & Jennings, 2009).It should be noted that matched 
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studies of interventions for specific subtypes of adolescents are rarely, if ever, conducted. As 
such, it is unknown if the effects are different across various profiles of youth. Of special 
importance would be knowing if such evidence-informed interventions such as home visits by 
nurses and parent training and behavior management results in a reduction of handgun carrying 
during the teen years.  
 Although handgun carrying is embedded into a net of externalizing behavior liability, 
research has begun to establish that there are more direct interventions that can reduce gun 
violence. For example, key high-risk individuals, usually gang members, are told directly that 
they are under intense scrutiny and will be held accountable though a variety of sanctions for 
which they are vulnerable to such as conditions of probation and parole or ongoing investigations 
involving members of the gang (Braga & Weisburd, 2015). The theoretical mechanism behind 
the effectiveness of these approaches is focused deterrence (Braga, 2012; Braga & Weisburd, 
2015). Despite these positive reports, one often overlooked factor involves the huge number of 
handguns that have been produced and are in circulation. Cook and Ludwig (2004) have argued 
cogently that because that there is a certain amount of futility in gun reduction campaigns. 
However, this raises the question that if there are so many handguns in circulation why aren’t 
there even more adolescents carrying them? Perhaps finding answers to why youth are not 
carrying or seeking to carry a handgun may provide useful insights.  
Study assets and limitations 
Perhaps the biggest asset associated with this study is its size and scope. With nearly 
8,000 youth reporting handgun carrying in the past year, permits an exploration into its 
heterogeneity that is rarely ever accomplished.  Further, the national sampling strategy of the 
NSDUH allows for greater representation than normally found in enriched juvenile justice or 
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community-based samples.  Despite these assets, there are a number of limitations to note. The 
cross sectional nature of the data does not permit the type of temporal ordering necessary to 
derive any causal inferences. For example, we cannot determine whether fighting or drug selling 
precedes handgun carrying or the other way around. The current models also did not include 
neurological data that would allow the findings to be understood within a neurodevelopmental 
context. For instance, more than 78 percent of the severe subset group were between the ages of 
15-17 years, which are the precise ages when impulsive and risk-taking behaviors are at their 
zenith. Although the current study is not a biosocial criminology work per se, it is important to 
note that neurodevelopmental considerations have been central to juvenile justice policy in recent 
years as indicated by recent landmark Supreme Court decisions (e.g., Graham v. Florida, 2010; 
Miller v. Alabama, 2012; Roper v. Simmons, 2005). Neurodevelopmental theory is also an 
emerging paradigm in criminological theory (Cornet, 2015; Harden & Mann, 2015; Steinberg, 
2013) and juvenile justice/criminal justice system practice (Cornet et al., 2015).  
Another limitation is that the NSDUH lacks assessment pertaining to motivations for 
carrying, where the handgun was obtained, and situational influences surrounding the need to 
carry. Finally, the reliance on self-reports introduces potential error in over and under reporting 
of behaviors. Future research should continue to explore differences among handgun carrying 
adolescent in order to facilitate a more comprehensive understanding of not only risk and 
protective factors but also the trajectory of subtypes and assess what naturally occurring factors 
exert a decrease or amplification in the frequency of carrying over time.  
Conclusions 
The research literature on handgun carrying during adolescence has tended to assume 
adolescents have proceeded on the basis of homogeneity. That is, youth who carry handguns are 
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of one general type. We explored and specified the heterogeneity using a uniquely large sample 
of handgun carrying youth extracted from a long-running population based survey. Results 
indicate that nearly half of adolescents who reported past-year handgun carrying could be 
considered low risk for violence and substance misuse. However, the other half was at higher 
risk for different reasons with a severe subset of handgun carrying youth whom the majority of 
were arrested in the past year in need of early prevention or focused deterrence.         
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Table 1 
 
Fit Indices for Latent Classes for Modeling of Youth Reporting 1+ Instances of Past Year Handgun Carrying  
 
Class Solution Log Likelihood BIC AIC CAIC Entropy 
1 Class -89335.44 178769.56 178692.89 178780.57 n/a 
2 Classes -72428.88 145198.64 144933.77 145236.64 0.91 
3 Classes -69474.91 139532.89 139079.81 139597.89 0.86 
4 Classes -67566.69 135958.64 135317.38 136050.64 0.85 
5 Classes -66515.86 134099.19 133269.73 134218.19 0.83 
Note:  AIC = Akaike’s Information Criterion, BIC = Bayesian Information Criterion, CAIC = Consistent Akaike’s 
 Information  Criterion. 
 
 
 
  
 
  
 
  
  
 
  
 
 
 
Figure 1. Behavioral Profiles of Youth Reporting One or More Instances of Past Year Handgun Carrying in the United States
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Table 2 
 
Sociodemographic Characteristics of Youth Reporting Having Carried a Handgun (1+ instances) by Latent Class 
 
 
 
Class 1 
“Low Risk” 
Class 2 
“Alcohol and  
Marijuana Users” 
Class 3 
“Fighters” 
Class 4 
“Severe Subset” Full Sample χ2 Significance  (n = 3831; 47.93%) (n = 1591; 20.16%) (n = 1430; 19.40%) (n = 1020; 12.51%) (N = 7872) 
 N Adj. % N Adj. % N Adj. % N Adj. % N Adj. % 
Sociodemographic 
Factors 
      
Age            
    12-14 1950 50.71 246 15.30 735 51.38 222 21.88 31532 40.12 < 0.001     15-17 1881 49.29 1345 84.70 695 48.62 798 78.12 4719 59.88 
Gender            
    Female 601 15.67 276 17.01 222 15.98 237 22.63 1336 16.87 0.002     Male 3230 84.33 1315 82.99 1208 84.02 783 77.37 6536 83.13 
Race/Ethnicity            
    White 2896 74.77 672 43.13 604 42.98 564 57.34 4736 60.05 
< 0.001     African-American 233 7.13 441 29.29 382 26.15 95 8.69 1151 15.48     Other 303 6.42 130 3.93 117 4.18 124 7.84 674 5.66 
    Hispanic 399 11.68 348 23.66 327 26.69 237 26.13 1311 18.81 
Household Income            
    < $20,000 409 10.30 424 28.11 454 31.22 294 28.65 1581 20.24 
< 0.001     $20,000-$49,999 1215 30.14 656 39.81 571 38.49 380 35.03 2822 34.32     $50,000-$74,999 904 22.72 211 12.41 210 13.76 169 17.17 1494 18.21 
    > $75,000 1303 36.84 300 19.68 195 16.52 177 19.15 1975 27.22 
Father in Household            
    No 782 20.31 651 39.65 551 35.59 412 38.65 2396 29.46 < 0.001     Yes 3048 79.69 939 60.35 877 64.41 606 61.35 5470 70.54 
Urbanicity *            
    Metropolitan 1511 72.14 724 85.28 566 80.25 419 85.93 3220 77.65 < 0.001     Nonmetropolitan 888 27.86 191 14.72 185 19.75 118 14.07 1385 22.35 
 
Note:  All percentages are reported as survey adjusted column percentages. 
* Urbanicity data for 2007-2013 data only.    
  
 
Table 3.  Intrapersonal/Ecodevelopmental Characteristics of Youth Reporting Having Carried a Handgun (1+ instances) by Latent Class  
  
 
Class 1 
“Low Risk” 
Class 2 
“Alcohol and Marijuana Users” 
Class 3 
“Fighters” 
Class 4 
“Severe Subset” 
(n = 3831; 47.93%) (n = 1591; 20.16%) (n = 1430; 19.40%) (n = 1020; 12.51%) 
N 
(Adj. %) 
N 
(Adj. %) RR (95% CI) 
N 
(Adj. %) RR (95% CI) 
N 
(Adj. %) RR (95% CI) 
Risk Propensity           
Enjoy doing things that  
are a little dangerous?           
    No (i.e., never/seldom) 1613 (43.92) 
493 
(31.53) 1.00  
551 
(41.64) 1.00  
175 
(16.39) 1.00  
    Yes (i.e., always/sometimes) 2175 (56.08) 
1093 
(68.47) 2.16 (1.81-2.58) 
861 
(58.36) 1.42 (1.19-1.69) 
843 
(83.61) 4.28 (3.32-5.53) 
Test yourself by doing  
risky things?           
    No (i.e., never/seldom) 1836 (50.09) 
608 
(39.46) 1.00  
580 
(42.03) 1.00  
229 
(22.51) 1.00  
    Yes (i.e., always/sometimes) 1974 (49.91) 
979 
(60.54) 2.04 (1.72-2.42) 
844 
(57.97) 1.83 (1.52-2.20) 
788 
(77.49) 3.99 (3.08-5.16) 
Parental Relationships           
Frequently argued with  
at least one parent?           
    No (< 10 fights) 2878 (76.06) 
1160 
(73.74) 1.00  
993 
(70.82) 1.00  
577 
(59.14) 1.00  
    Yes (10+ fights) 908 (23.94) 
423 
(26.26) 1.36 (1.08-1.70) 
427 
(29.18) 1.65 (1.36-2.01) 
432 
(40.86) 2.21 (1.80-2.72) 
Parents limit time out  
with friends?           
    Yes (i.e., always/sometimes) 2359 (65.58) 
827 
(56.24) 1.00  
744 
(64.47) 1.00  
434 
(47.69) 1.00  
    No (i.e., never/seldom) 1229 (34.42) 
630 
(43.76) 1.31 (1.05-1.62) 
475 
(35.53) 1.07 (0.88-1.29) 
490 
(52.31) 1.89 (1.55-2.31) 
School Engagement           
Attended any type of school?  
( past 12 months)           
    Yes 3565 (93.21) 
1449 
(91.85) 1.00  
1210 
(84.81) 1.00  
924 
(90.34) 1.00  
    No 255 (6.79) 
140 
(8.15) 1.06 (0.73-1.52) 
209 
(15.19) 1.84 (1.35-2.50) 
90 
(9.66) 1.23 (0.83-1.83) 
Felt about going to school? 
( past 12 months)           
    Positive (i.e., liked a lot/ 
    kind of liked going) 
2700 
(76.15) 
957 
(65.92) 1.00  
732 
(58.54) 1.00  
448 
(46.45) 1.00  
    Negative (i.e., hated/ 
    didn’t like going)  
913 
(23.85) 
503 
(34.08) 2.12 (1.71-2.65) 
493 
(41.46) 2.73 (2.20-3.38) 
487 
(53.55) 4.09 (3.36-4.97) 
Note:  Reference class is Class 1 (n = 3831; 47.93%). Relative Risk Ratios (RR) adjusted for age, gender, race/ethnicity, household income, and father in household. RRs and 95% Confidence 
Intervals (CI) in bold are significant at p < .05.   
  
 
 
 
Figure 2. Frequency of Handgun Carrying among Youth Reporting Handgun Carrying by Latent Class 
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Figure 3.   Arrest History among Youth Reporting Handgun Carrying (1+ instances) by Latent Class   
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